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Principal Tools/Methods

Document ongoing pollution-reduction
activities In GlS-based application to
support above analyses

Use GIS-based watershed simulation
model (AVGWLF) to estimate nutrient
and sediment loads

Estimate possible pollution reductions
based on use of selected BMPs and
other pollution mitigation strategies
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AVGWLF

ArcView GWLF Interface for Windows

Version 3.2

Created hy
David W. Lehning PEMMSTATE
[ )
BEarry M. Evans G

@ httplanane avewlf psu.edu

(C) 2000 The Pennsylvania State University
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Generalized Land Use/Cover Map of Pennsylvania
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<7 GWLF ArcYiew Interface, Yersion 3.2 Penn -Developed by B.M. Evans and D.W._ Lehning
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is. Edit Tranzport File

Bural LU Area [ha] CH K LS C P
HAY/RAST 15783 |76  [026056 158398 |0.03  [0.45
CROFLAND 56309 |2 |025405 [313724 (021|045
CONIF_FOR 5734 |72 |ozz0m9 |2&17e7  [oon0z |052
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UMPAYED_RD 285 |27 |ozzFea o717 fos 4
LUARRY 1258 99 [o18g74 Jogoz17 [oe  [oe
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LO_INT_DEY 2067 |93 |0.24435 Joessss oz | 0.2
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| | I I | |
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Month  Ket Day
Hrs
AP Joizss [1z
M&Y  [ozarr 14
JUN  Jossze [i5
JUL [oese 15
AUG  [Das:E  [12
SEP [Toses [12
OCT  [orars [11
MOV [o7rrs [0
DEC [o7ama 3
JEN - [osm 3
FEB  [o4e71 [10
MR [Daaz1 iz
IT Initial Snow [cm]
IDi Sed Del Ratio
[G.0959
—

Seaszon Eros
Coef

o] =1 =] =] =] =] =] =] =] =] =
=l =) =] = =] —=| ra] ral o ral ol s
=] =] =] =] =] —=| w] w| w| wm]
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=
—
—_
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il
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in. Edit Hutrient File

Runoff Diz M mg/L Disz P mg/L

Hav/PAsT  [13

0.1

ROW_CROPS [13

0.1

PROB_ROW_[ [135

01

CONIF_FOR  [373

0,006

MIXED_FOR  [37g

|0.006

DECID_FOR  [373

0,006

QUARRY 0012

[0.0019

COAL_MIMES ||:|_|:|12

[0.0019

Manure |g_1

Wwaszholf M kog/ha‘d

0.2

F kg/hald

LO_INT_DEV fn012

[0.0016

HI_INT_DEY ||:|_-||:|-|

NEE

Per capita tank effluent [g/d]

] P
[12 |25
| -
jb;:PEWB nutrient.dat

Ad

M Uptake

Point zource and zeptic system nitrogen and phosphorus

Month PtSmcH PtSicP  Hom S5y Pond Sy Short Cire Discharge

&PR
M
JUM
JUL
ALG
SEP
ocT
MO
DEC
J&M
FEE
MaR

Kg Ko Sys Sys
[ 0 1225 [ 158 [
[ [ 1225 [ 158 [
[ 0 1225 [ 158 0
[ 0 1225 [ 158 0
[ @ 1225 [ 158 0
[ 0 1225 [ 158 [
[ [ 1225 [ 158 [
[ 0 1225 [ 158 0
[ 0 1225 [ 158 0
[ @ 1225 [ 158 0
[ 0 1225 [ 158 [
[ [ 1225 [ 158 [

Growing seaszon [g/d]

Sediment [mg/fkq]
P Uptake H

1.6

0.4

P

2000

1 oad Nutrnient File:

[437

Save Changesz |

Groundwater [mg/l]

P

|0.236677

Cloze

|0.007




iw. Average Hydrology by Month

GWLF Transport Summary for Rayl
Period of analysis: 23 years. 1976 to 1998

APR
PA
JUM
JUL
alG
sEF
ocT
MO
DEC
JAN
FEB
MAR

Total

Month Precip Evapotranz Gr. Wat. Flow RBunoff Streamflow
766|059 7.3 05 7.8
10,36 |256 7.2 0.2 7.5
927 |6 5.6 0.3 5.2
999|974 2.2 0.3 |25
5.2 |5.06 0.5 0.2 [0.E
2.7 |5.46 07 [ [1.2
273|275 EX3 I |25
906 |15 4.8 0.9 5.8
577 |ns9 5.9 [ [
. [ |4 1.1 5.1
544  |0.33 4.4 I 5.3
221|093 5.2 1.1 7.9
97,97 |38.77 51.9 75 (59,4
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iw. Average Loads by Month

GWLF Nutrient Summary for Ray1

Period of analysis:

Month
APR

iy
JUM
JUL
ALG
SEP
ocT
NOW
DEC
JéM
FEE
MAR
Total

23 years, 1976 to 1998

IS I=] E3

Erozsion Sediment Diz. Mitr. Tot. Hitr. Diz. Phos. Tot. Phos
483338  |65531 |234033.4 |237567.2 |2225.3 |2857.5
2315096 [10186.4 232754 |234729.5 [2211.2 | 2546
|2229531  [9809.9 [178750.6 [180659.2 18473 [2173.8
2332925  [10269.3 | 70045 |79651.5 [1117.1 2892 1
|2024369  [B907.2 [16402.4 |26389.6 |754.5 |2603.8
[100RE9.7  [4430.3 625952 |78276.7 [1775.1 |469F.4
[1053147  [4R338 [159154.9 1853767 |2062.6 79619
1007732 |4434 | 224969 |254778.7 34069 39654
|36662.9 [1612.2 1189214.1 1196717 [1925.4 |3294.5
[12818.7 |564 [130788.2 162028 4 [1531.6 |7360.3
|26275.3 [115F.1 [140764.1 165622 F 1596 5227
46575 |2049.3 |217613.8 | 255396, 1 [2116.4 [93163.5
[1468336.4 | |G4E06.8 18570946 | [20571932 | [23575.5 60742 7
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Hh?erage Loads by Source

GWLF Total Loads for Run99

Period of analysis:

Source
Hew' /PAST

CROPLAND
COMIF_FOR
MIXED_FOR
DECID_FOR
UMFAVED_RD
QUARRY
COAL_MIMES
TRANSITION
LO_INT_DEY
HI_INT_DEY

Stream Bank
Groundwater
Point Sources
Septic Syst.

Totals

7 years. from Apr 1989 to Mar 1996

=1 B3

A |

Area Runoff Erozion Sediment Dis. Mitr. Tot. Mitr. Diz. Phos. Tot. Phos.

[E2ak {784 {1672 41 {1154 {10621.53 [10967.72 |1377 37 {1448 57

| 16654 {1415 5485961  [3785.31 |E0E42 26 {71998 2 |7736.03 {10071.56

{729 662 {1162 [ 92 91 |95 32 {293 {243

[4204 662 9417 6.5 528 54 54203 {1669 {207

{15158 662 |564.04 {2892 {19057 {2022 46 EORE EIRE

|7 {21.64 |44 24 {209 [44 24 53 62 {206 497

{102 {2619 |561.7 {2876 {221 {119,482 051 |24 42

|61 {21.64 {24123 |16.65 |18 5153 025 {1052

|59 {21.64 {21844 {1507 {27271 41892 |25.77 |35.07

EEE {1542 |2070011 {211.84 0o [10424.08 0o {1309.87

{2172 {228 (49203 |24.02 0o 5674 65 0o 62927

| | | | | | | |

| | | | | | | |
|24800679  [24808679  [12190.22 {12190.22
{22072 8 |22a0728 {13096 56 {13096 56
5550315 5550315 {207 58 {207 58

53044 1.9 618312 [53161.0 60027653 | |70237861  [34817.15 54400 92
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Close |




51if

il

Model Calibration

Driftwood Branch

Fig

Lycoming Cresk

Clear

Blackl

Juniata® avsto

Cazselms

[ ] State Boundary

Calibration
Yerification

o <0 B0 120 PAdile s




Calibration Results

Predicted
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Verification Results
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Data Visualization Options

Observed vs. Predicted Nitrogen Loads (in kg)
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T RedICT x|

PRedICT

Pollution Reduction Impact Comparison Tool
Yersion 1.0.8, 2003 Edition

. Create Scenario | Yiew Qutput ‘

+ bdean Annual Load Analysis

" Flow-Based Load Analysis

Exit PRedICT
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P RedICT

Mean Annual Load Data Editor

UPLAND EROSION /
RUNOFF

Fow Crops
Hav/Fasture

High Intensity Urban
Lowr Intensity Urban
Other

s TEREAMBAMNEK EROSI0N

GROLUMNDWATER/
SUBSUIRFACE

FOINT S0OURCE
DISCHARGES

SEFTIC SYSTEMS

TOTAL

BASIM AREA (acres)

Total Sediment  Total Nitrogen Total Phosphorus
{Ibs) {Ibs) {Ibs)
[e.571513 55395 [5.731
19?4,51 2 iEE,F"d'I Id,DdE
135,?1 3 iE,EE? 131 a
IEEELEEIE i21 A429 IE,EEF
181 7424 iB,EIFE IEEI?
155,23?,[!41 !1 48,855 IEE,I]31
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Agricultural Land BMP Scenario Editor

Acres BEMF1 BMWMF? BMF3 BWMF4 BMFSL BMFB BMF? BMF &
RowCrops  [24.058 %Existing [0 =2 o o =dp Hd[i = [0 =4

%Futwre o Hdio Hdfo Hd[s Hdfo

=is = ==

Hay / Pasture 133,4?D % Existing

“% Future
Agricultural Land on Slope » 3% |25.062 Acres
Streams in Agricultural Areas 164.9 hdiles
Total Stream Length I541.4 hiles
Existing Future
Stream Miles with Vegetated Buffer Strips !1,3 = [34 =
Stream Miles with Fencing [00 =4 |2z =y

atream Miles with Banlk Stabilization !I:I.E "“‘ﬁ ;1.2 ""‘ﬁ
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Maote: Stream length {miles or Km) is

equal to half of the total stream bank
length with specified BMP.

MNote: Stream bank stakilization can

Exit

be applied to all streams ina
atershed.
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Urban Land BMF Scenario Editor

High Density Urban

Constructed ¥Yetlands

ACres |3,924 % Existing |2 g
% Future |12 =

Crainage Area/ Ch Acres

Peak Flow {infhr) [t
YWetland (Acres) |1IZI.IZIIZI Fequired IEEI.E Setling Welocity (infhr) |1I:|4.33

Detention Basins

“ Existing

% Future
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2 =i
[0 =4
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Low Density Urban

Constructed ¥Yetlands

Detention Basins

Acres |25,4E|? ¥4 Existing = % Existing o =i

% Future [f = % Future [+ =

Feak Flow (infhr) |1.EIEI
Crainage Area ChWy Acres
YWetland (Acres) |1IZI.IZIIZI Fequired |132.5 Setling Welocity (infhr) |1I:|4.33 DB Acres |1IZI.2
Yeqgetated Stream Buffers
Existing Future

Stream miles in high density urban areas IEE_E Strearn miles in high density urban areas wihbuffers |00 = fou -
Stream miles in low density urban areas |12_E| Stream miles in low density urban areas wibuffers {0.0 =4 [o5 ==t
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Agricultural BMP Load Reduction Efficiency Editor

BMF Type Nitrogen Fhosphorus Sediment
BiP 1 50 = Jozs = [oao =
BMP 2 023 = [oao =Y [osr =M
BiP 3 025 = Joze = oz =4
BiF 4 027 = Jozs = Josz =
BMPE [044 = Joaz = Jorn =4
BMP B 070 = [ozs =
BiF 7 043 = Joz¢ = oz =
BiP 8 oo == [ooo =Y [ooo =9
Yeqetated Buffer Strips [o5e = [os2 = =
Streambank Fencing = = e ="
Streambank Stabilization (095 = |05 =M [0s =

Urban BMP Load Reduction Efficiency Editor

BMP Type Nitrogen Phosphorus Sediment

Canstructed Wetlands lost =¥ o5t =¥ Joss =
Detention Basins los0 =¥ Jost =M Joss =M
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Septic System and Point Source Discharge Scenario Editor

Mumber of Fersons on Seplic Systems  Existing

Future

septic Systems Converted by
Treatment Type (%)

Mumber of Persons on Public Sewers Existing
Distribution of Follutant Discharges by Existing
Treatment Type (%)
Future
Distribution of Treatment Upgrades (%)
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wWastewater Discharge BMP Reduction Efficiency Editor

MNitrogen

Conversion of Septic System to zecondary Treatment Flant

Conversion of Septic Systemn to Teriary Treatment Flant 056 o
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BEMP Cost Editor

Agricultural BMPs

Crop Residue Management (per acre)
Cower Crop (per acre)

Grazing Land Management (per acre)

Strip Cropping/Contour Farming (per acre)
streambank Stabilizationfencing (per mile)

streambank Stakilization (per foot)

Constructed Wwetlands (per acre)

om0
T
.
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Urban BMPs

% I 25,000.00

“Wegetated Buffer Strip (per mile)
Terraces and Diversions [per acra)
MHutrient kianagement (per acre)
Crop Rotation (per acre)

BhP-5 - User Defined (per acre)

Detention Basins (per acre)

Septic System and Point Source Upgrades

Conversion of Seplic Systems to Centralized Sewage Treatment (per home)

Conversion from Primary to Secondary Sewage Treatment (per capita)

Conversion from Primary to Terdiary Sewage Treatment (per capita)

Conversion from Secondary to Teriary Sewage Treatment (per capita)
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Estimated Load Reductions

UFLAMD EROSION §
RUNOFF

Fow Crops
Haw/Pasture

High Density Urban
Low Density Urban
Other

= TREAMBAMNK EROSI0MN

GROUMNDWATER /
| SUBSURFACE

FOINT S0OURCE
DISCHARGES

SEFTIC SYSTEMS
TOTALS
| PERCENT REDUCTIONS

TOTAL SCEMARIO COST

Back

Existing (Ibs) Future (Ibs)
Total Total N Total P Total Total N Total P
Sediment Sediment
||p.371.513 |58,395 |8.731 7,640,749 48,579 7,592
|974.612 | 28,741 4,045 {933,094 | 26,035 |3.945
35,713 | 2,857 |318 {26,520 f2.434 |272
|56a,592 |21.429 |2.857 {501,391 {20,057 |2671
|317.424 |3.078 507 [317.424 3.078 607
|99.237 041 143856 {22,031 192,110,173 {147 562 |21.775
542,813 [14.245 {434,500 [14.245
190,540 [12.292 {180,372 [11.111
| 35,670 302 {85,581 |717
[110105.895  |1.095,389 65,932 108129350  |1.011.259 |62.337
1.8 |7.7 |45
$[12 526 509.43

AgBMPCost [z3 % W Upgrade Cost [533 % UrbanBMP Cost[353 % Stream Protection Cost [16 %

| Perform Optimization | Generate Report | Exit |




Linkage with AVGWLF and PRedICT

Pass data fromm AVNPSTool to
AVGWLF watershed model for more

accurate calculation of nutrient and
sediment loads.

Pass data to PRedICT for more
accurate representation of BMPs and

other in-place pollution mitigation
activities.
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